We studied 15 patients undergoing cardiac surgery involving hypothermic cardiopulmonary bypass (CPB). Cerebral arteriovenous difference in oxygen content (AVDO2) was significantly less during CPB and for up to 18 h after operation compared with pre-CPB values (P<0.05). There were no significant changes in mean jugular bulb oxyhaemoglobin saturation (Sjvo 2 ), cerebral arteriovenous difference in lactate content or lactate-oxygen index (LOI). SJVQ 2 and arterial carbon dioxide tension (Paco 2 ) (P=0.005) were positively correlated as were AVDO2 and haemoglobin concentration (P=O.OI2). AVDO2 and Paco 2 (P-0.007) were negatively correlated as were LOI and arterial oxyhaemoglobin saturation (P=0.037). There were no significant correlations between mean arterial pressure and any of the variables. SJVQ 2 and AVDO2 may require correction for changes in Paco 2 ar| d haemoglobin concentration before relating these variables to cerebral outcome.
Indeed, this view is supported by our observations of an Approval for the study was obtained from the Lothian Sjv 02 <50% in the early postoperative period. 4 However, H e a l t h E t h l c s Committee. We studied 12 men and three we could not exclude suboptimal levels of mean arterial w o m e n undergoing elective cardiac surgery involving CPB, pressure (MAP), oxygenation, arterial carbon dioxide tenw h o § a v e w n t t e n ' i n f o r m e d c o n s e n t -Exclusion criteria were sion (Paco,) <* haemoglobin concentration as causes of a h i s t o r y o f c e r e b r a l v a s c u l a r a c c i d e n t ' t r a n s i e n t i s c h a e m i c ). Flow was 2.4 litre min" 1 m~2 throughout CPB and alpha-stat acidbase management was used. Nasopharyngeal temperature reached a mean minimum of 31.4 (SD 1.9)°C. During rewarming to 37°C, the heat exchanger was set s£l0°C warmer than nasopharyngeal temperature and never >42°C.
Blood sampling and measurements
Arterial and jugular venous blood were sampled after induction of anaesthesia (baseline); before rewarming; when nasopharyngeal temperature reached 36°C; on admission to the ICU; hourly for 12 h; and at 18 h. Samples were analysed for lactate concentration on a YSI 2300 Stat G/L analyser (YSI Inc, Yellow Springs, OH, USA); oxygen tension and PSL C Q 2 on a Radiometer ABL4 (Radiometer Ltd, Copenhagen, Denmark); and oxyhaemoglobin saturation and concentration on an IL 482 Co-oximeter (Instrumentation Laboratory, Lexington, MA 02173, USA). Oxygen content, AVDO 2 , AVDL and LOI were calculated (see appendices 1 and 2).
Statistical analysis
Data were analysed using SPSS 6.1 running on a Macintosh LCIII (System 7.5). Multivariate analysis of variance for repeated measures found significant variance in the data (Table 1) CP<0.002). Regression analysis of the varying covariates found that 5jv Oi and P&co-) were positively correlated, as were AVDO 2 and haemoglobin concentration ( Table 2) . AVDO 2 and Pa COi were negatively correlated as were LOI and arterial oxyhaemoglobin saturation. Univariate analysis using the F test found that time affected AVDO 2 (P=0.033) but not 5jv Oo (P=0.074), AVDL (P=0.868) or LOI (P=0.728). Using a paired Student's t test for post hoc analysis, AVDO 2 was smaller in all sampling periods compared with pre-CPB levels (P<0.05).
Patients experienced an LOI >0.03 for a median of 2 (range 0-6) episodes. Two patients had an LOI >0.03 for 2, and a third for 4, consecutive hours.
Comment
During CPB, there was a marked decrease in AVDO 2 which we believe was caused by haemodilution. This should reduce viscosity, allowing an increase in cerebral blood flow (CBF) and therefore reduced oxygen extraction. Supporting this view is the positive correlation between haemoglobin concentration and AVDO 2 . However, as CBF was not measured in this study, it cannot be determined whether there was adequate compensation for haemodilution. Indeed, compensatory changes in CBF may not always occur, as increased AVDO 2 during rewarming on CPB is associated with cerebral injury. 1 In contrast with Croughwell and colleagues, 1 we found no significant decrease in mean Sjv Ol during rewarming on CPB. The small sample size and wide variability of our data probably explain this difference. Although no significant mean changes occurred, episodes of 5jv O2 <50% occurred during rewarming and after operation. One patient had an 5jv 0o <50% for 5 of the first 6 h after surgery (including on arrival in the ICU). Whether 5jv O2 <50% is a true estimate of cerebral hypoperfusion in this setting remains questionable. However, as 5jv O2 <50% during rewarming on CPB is associated with brain damage, it probably represents cerebral hypoperfusion at this time 1 and possibly after operation. 4 A prospective study is required to determine if postoperative 5jv O2 <50% and cerebral damage are related.
There were no significant mean changes in LOI. However, at least one patient experienced LOI >0.03 in every time period except for before CPB. Notably, the incidence of LOI >0.03 was greater after than during operation. These episodes suggest a relative increase in anaerobic compared with aerobic metabolism and occurred where small gradients in AVDL may have been disguised as a result of increased arterial lactate concentration. The negative correlation with arterial oxyhaemoglobin saturation implies that LOI >0.03 may be more likely in the presence of hypoxia. In neuro-Millar et al. 
